KokaiH5- 138531 



(19) Japan Patent Office (JP) 

(12) PUBLICATION OF UNEXAMINED PATENT APPLICATION (A) 

(1 1) Unexamined Patent Application Publication No.: H5-138531 

3 (43) Publication Date of Une xamined Patent Application- ,une 1, 1993 

pi) Intl. CI ID Code " " ~~ ~ 



B24B 



49/12 
19/08 
27/00 



Z 
A 

Request for 



Internal File 
No(s) 
9135-3C 
7234-3C 
7908-3C 



Fl 



Technical Exhibit Section 



(2 1 ) Application H3-306047 
No. 



(22) Application November 21, 1991 
Date 



(72) Inventor 



. Examinahon: Not made NaofC la, ms: 1 (Total of 4p aggs) 

(71) Applicant 000006208 * 

Mitsubishi Heavy Industries, Ltd. 

2- 5-1, Marunouchi, Chiyoda-ku, 
Tokyo 
Kensuke Ide 

3- 2-1, Gion,- Asaminami-ku, 
Hiroshima-shi, Hiroshima Prefecture 
c/o Mitsubishi Heavy Industries, Ltd., 
Hiroshima Machinery Works 

(74) Representative Toshiro Mitsuishi, Patent Attorney 

(and 1 other) 



(54) Title of the Invention: Grinding Apparatus 
(57) [Abstract] 



■ [SSS^S 15 P-™- * * ending apparatus, 

vicinity of a grinding tool 4, comj Z K k * 1" the luster ,n the 

for the resumption of gnndmg ifL " " nd ™<™«>ons 

[see source for diagram] 

[callouts:] 

8— Resume-grinding command device 
7 — Luster setting device 
6 — Luster tester 

2 — Robot body 

4 — Grinding tool 

5— Die 

3 — Spindle motor 
1 — Control device 
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[Scope of Patent Claims] 

[Claim 1] A grinding apparatus wherein there is contained a means to determine the luster of the 
substance to be ground, a means to set the desired luster, and a means to compare the determined luster 
that is determined, as mentioned above, with the luster that has been designated and resume grinding until 
the desired luster is obtained, in a device that performs grinding by causing a grinding tool to travel alone 
a preprogrammed pathway. ~ 

[Brief Explanation of the Invention] 

[0001] 

[Industrial Field of Application] The present invention relates to a cutting apparatus for robots that 
grind stamping dies. 
[0002] 

[Prior Art and its Problems] By way of illustration, when working with a stamping die, we first cut out 
the shape of the die on a profiler. It is then ground by hand or by a robot to become a die with smooth 
surface, fa this instance, in performing the grinding by robot, a robot similar to the one shown in FIG 2 is 
utilized. More specifically, in FIG. 2 the control device 1 regulates the movement of each joint and arm 
on the robot body 2, and grinds the die 5 by traveling along a preprogrammed pathway and moving the 
grinding tool 4, which is rotated at the same time by the spindle motor 3 . 

[0003] The following problems exist with conventional methods because they do not have a means to 
determine the smoothness of the die surface after grinding. 

1 ) They cannot guarantee whether grinding has been performed until the desired luster is obtained even if 
all processes are completed in accordance with the program in control device 1 

2) J^ u' "! Stead : ! possibilit y that the y wi » contin "e to grind and waste time despite having already 
obtained the desired luster. 

[0004] An object of the present invention is, by taking the above problems into consideration to 

P 7o005] a ^ 8 3pparatUS that pUtS a Stop t0 insuffici ency and waste in grinding. 

[Means for Solving the Problem] The present invention that solves the above-mentioned problems is 
characterized m that it contains a means to determine the luster of the substance to be ground, a means to 
set the desired luster, and a means to compare the determined luster that is determined, as mentioned 
above, with the luster that has been designated and resume grinding until the desired luster is obtained in 
3 [0006] ^ ng ^ C3USing 4 grindmg 1001 10 traVCl aI ° ng 3 Programmed pathway. ' 

[Operation] It is possible to perform grinding until the desired luster is reached, and grinding without 

SrbeCT r acWe C vea Cy " P ° SSible *** ° f W1 " ° eaSe when me desired luster 

[0007] 

[E mbodiments] We will explain here the embodiments of the present invention by making reference to 
* a r ? 3 15 ° nC embodiment > in w *"ch luster tester 6 is provided on robot body 2 
facing the grinding surface. This luster tester 6 is made up of a projector 6a and a receiver 6b, as shown in 
FIG 3 which are placed in opposition to each other so that together they will end up reflecting at right 
angles to each other with respect to the reflective surface. * ^ 

In this instance the light from projector 6a is not a perfect spot of light because the grinding surface is not 

fl f at ' 2 ,T 8 k £ ht th3t 1125 3 Unif0mi Spread re « U,res us t0 ensure th *Se oneway receter 
tlT ° T u* hght fr ° m , a reasonabl y broad ^nd, and it is necessary, for example, to seek 
integral values for the amount of light received with a two-dimensional CCD camera. In the luster 
measurements of luster tester 6, luster is defined as the amount of light received divided by the amount of 
light projected, the mirror surface being designated as 1 . In FIG. 3, the received light amount ft I projected 
hght amount a grows larger and approaches 1 , the closer the reflective surface is to the minor surface 
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[FIG. 1] [FIG 2 j 

[see source for diagram] [see source for di 

[FIG. 1 calloats:] [FIG. 2 callouts] 

8 resume-gnndmg command device \ control device 

7 luster setting dev,ce 3 spmd i e motor 

■> "TTT 2 robot body 

2 robot body A • , / , 
a * j * i 4 grinding tool 

4 grinding tool 5 d - 

5 die 

3 spindle motor 
1 control device 



[FIG. 3] 

[see source for diagram] 
[FIG. 3 callouts:] 

6a projector 

6b receiver 

received light amount 

projected light amount a 
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[FIG. 4] 
[see source for diagram] 

START 



Input measurement data 
from luster tester 



Calculate average for 
1 area section 



Compare with set values 
in the luster setting device 

Average value < Set value NO 
YES 

Input resume-grinding instruction 



END 
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POLISHING DEVICE 
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Abstract of JP51 38531 
PURPOSE:To carry out unmanned 
manufacturing of high quality metallic mold by 
making a measurement of the gloss of a work 
to be polished, and controlling the polishing 
movement making a comparison between the 
measured results and the set value. 
CONSTITUTION* gloss measuring device 6 
consisting of a light emitting device and a light 
receiving device which are placed mutually 
opposite to each other relative to the relective 
surface is provided to a robot body facing 
toward a polished surface, and the gloss of a 
press metallic mold 4 which is a work to be 
polished is measured. The measured data 
together with the set data to be set by a gloss 
setting tool 7 are received by a polishing 
continuation command device 8. The gloss of 
the metallic mold surface in the vicinity of the 
tip of a polishing tool 4 measured by the gloss 
measuring device 6 is collected to obtain the 
average value, and a comparison is made 
between the average value and the set value. 
When the measured value is smaller than the 
set data, the command to continue the 
polishing work in the same region is outputted 
to a control device 1, and the polishing work of 
the metallic mold by the polishing tool 4 is 
continuously achieved. 
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